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Earthquake is a natural phenomenon that is one of the wonders of the earth and 
has always affected life on earth. Earthquakes have had a profound effect on the planet 
and have repeatedly created dangerous events in some areas. In addition to its different 
effects, earthquake is also a very important and fundamental factor in the construction 
industry that is always given serious attention in the design of buildings. In most of the 
earthquakes, the buildings were mostly damaged, which subsequently endangered the 
lives of hundreds of people. For this reason, today, this phenomenon in the construction 
industry have attracted the attention of in-charges, and they are always trying to be safe 
from this phenomenon. Necessary measures must be taken during the planning and 
design of the building to be safe from earthquake danger. 
Earthquake surface is divided into two parts in terms of seismic, seismic and non-
seismic areas. Earthquake-prone areas are areas where the magnitude of an earthquake 
is 6 Richter or more. The place of failure or displacement of the earth’s crust from 
which the earthquake originates is called the center, source, internal center (hypo 
center) or the area of the internal center of the earthquake. The epicenter was reported 
below the Earth’s surface, at a depth of 60 to 100 kilometers. But there was also an 
earthquake, the internal center of which was located at a depth of 600-300 km. 
The elevation of the inner center of the earthquake above the earth’s surface forms 
the outer center (epicenter) of the earthquake. The action of the earth movement 
(earthquake) is spread in the form of various elastic waves through the upper layers of 
the earth all around the inner center. If the propagation of seismic waves from the inner 
center to the surface of the earth directly is assumed to be called the radius of the 
earthquake, then depending on the quantity of the angle of Milan, the radius of the 
radius to the surface, its horizontal or height is superior. This means that in the outer 
center area (epicenter) the height compound has superiority and by moving away from 
the outer center, its horizontal compound becomes superior or enlarged. This horizontal 
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earthquake wave compound affects the strength and stability of buildings and is very 
dangerous for them. 
Earthquake strength or its intensity in Richter is evaluated by scale (8). An 
earthquake with five (5) richter or less usually does not cause serious danger and 
damage to building, but an earthquake with an intensity of 6-8 richter causes severe 
damage to the building and in some cases causes its total destruction. All earthquake-
prone areas of the world are highly seismically zoned and there are seismic zoning 
maps. In these maps, the magnitude of the earthquake in each area is shown in wings 
and their documents are used in planning and measuring the anti-earthquake building 
elements. 
Table No.1 
Richter scale of earthquake magnitude 
magnitude level category effects earthquakes per 
year 
less than 1.0 to 
2.9 




3.0–3.9 minor felt by many people; no damage 12,000–100,000 
4.0–4.9 light felt by all; minor breakage of objects 2,000–12,000 
5.0–5.9 moderate some damage to weak structures 200–2,000 
6.0–6.9 strong moderate damage in populated areas 20–200 
7.0–7.9 major serious damage over large areas; loss of life 3–20 
8.0 and higher great severe destruction and loss of life over large 
areas 
fewer than 3 
In earthquake-prone areas, building structure is calculated both against static 
forces (weight of elements, permanent and temporary loads inside the building, high 
pressure, etc.) and against earthquake shocks. It should be noted that in the calculations, 
the elements of earthquake power are accepted in the form of horizontal forces. If the 
magnitude of the earthquake is less than 5 richter, the building elements are usually not 
calculated against the earthquake shocks. Earthquake strength is determined based on 
the destruction of the building elements. Damage to building elements by earthquake 
shocks is divided into the following categories: 
- Mild damage: Damage that is revealed due to the occurrence of an earthquake 
in the plaster of the walls and the plaster covering the building of small joints 
- Moderate damage: It is said that damage caused by an earthquake in the plaster 
of the walls, large joints are exposed and some parts of the plaster are separated from 
the wall surface. 
- Severe damage: Damage that is caused by earthquake tremors in the walls of 
building large joints and some parts of the walls and coverings are partially and 
completely destroyed and upside down. 
Experience has shown that if the magnitude of the earthquake is equal to (5) 
richter, slight seams are usually created in the plasters, and if the magnitude of the 
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earthquake is (6) richter, large joints are formed in the wall plasters, and it is possible 
that some parts of the plaster Detach the wall and bring it down. If the magnitude of 
the earthquake is 7 richter, the joints in the building walls are exposed and some parts 
of the building are completely destroyed. If the magnitude of the earthquake is 8 richter, 
the buildings and other parts of the building are generally destroyed. In order for the 
buildings to have the necessary resistance against earthquake shocks, it is necessary to 
consider a series of anti-earthquake measures in the planning stage of buildings. 
Earthquake measures can be divided into two groups: 
- Anti-earthquake measures in architectural design 
- Computational anti-earthquake measures 
Anti-earthquake measures of architectural design. 
For being safe of earthquake damages, special measure should be considered in 
architectural planning of the building at the very first stage. However, the earthquake 
shocks/forces are considered in the computational design of the building as well, but, 
the architectural anti-earthquake measures facilitate the structure design process and 
affect efficiently the project budget. Basic architectural anti-earthquake measures are 
as follow: 
- Building Shape. The building plan should have a simple rectangular or square 
shape, to prevent separate building plan fractures. If the building plan has fractures, it 
is necessary to consider the seams in the fracture parts of the plan. In non-frame 
buildings, in the fractures of the plan, the seams of the earthquake are designed in the 
form of type walls and in frame buildings, they are designed in the form of side bases 
next to each other. The distance between them is usually 2-3 cm. The width of the 
earthquake seam in buildings up to a height of 5 meters should not be less than 3 cm. 
For buildings that are high in height, the width of the earthquake seam increases by 2 
cm after every 5 meters. 
 
1-form 






• Building Length. In earthquake-prone areas, the length of the building should 
not exceed the normative limits. In this case, the design norms recommend that the 
length of the building is not greater than 60 meters. If the length of the building is 
greater than 60 meters, then it is necessary to consider an earthquake seam after every 
60 meters. 
• Joints. If the building is planned so that the height of one part is higher than of 
the other part, then it is necessary to consider earthquake joints between these two parts. 
• No. of floors. It should be noted that the type of building materials and elements 
as well as the number of building houses also affect the building resistance to 
earthquake shocks. In this case, it is necessary to consider the following instructions in 
the planning stage of buildings: 
1. In areas where the magnitude of the earthquake is (6) richter, the number of 
building floors with pre-cast elements should not exceed 9. 
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2. In areas where the magnitude of the earthquake is (7) richter, the number of 
building floors with pre-cast elements should not exceed 7. 
3. In areas where the magnitude of the earthquake is (8) richter, the number of 
building floors with pre-cast elements should not exceed 5. 
4. In areas where the magnitude of the earthquake is 7-8 richter, the number of 
brick building houses should not exceed 4-5 floors.  
5.  In areas where the magnitude of the earthquake is 7-8 richter, the number of 
building floors in hospitals, schools and kindergartens, regardless of construction 
materials and equipment, should not be planned in excess of three houses. It should be 
noted that the weight of the building body has a direct effect on the building resistance 
to earthquake shocks, which means that the lower the weight of the building body, the 
greater the resistance to earthquake shocks. Buildings with RCC structure and elements 
are highly resistant to earthquake shocks. 
Experience shows that the weight of factory-type buildings is twice as much as 
that of brick buildings, so their resistance to earthquake shocks is higher than that of 
brick buildings. In order to increase the resistance of brick buildings to earthquake 
shocks, it is necessary to install steel skewers in brick walls horizontally and vertically. 
In seismic areas, the construction scheme for the buildings without the frame, 
should be chosen so that the load-bearing walls of the building are placed both in length 
and width, and the coverings should be designed to rely on all four walls of the 
building. Earthquake anti-seismic rings are considered on the foundation surface, 
especially in stone foundations, and on the surface of the foundations and the surface 
of the coating. Earthquake ring or belt should be not less than 15 cm thick and the width 
of the wall should be made of one-piece concrete. In earthquake conditions, the 
foundations are better to be at the same depth and on the same level. In brick and stone 
walls, if the wall height is increased from 5 meters, after every 5 meters, an earthquake 
belt or ring must be considered in the wall. 
As conclusion, earthquake as a natural phenomenon has always been a huge 
challenge in the construction industry, as that several time created disasters which will 
not be forgotten through the history. Therefore, the scientists and scholars have always 
been seeking solutions to be safe of the disaster, as that one of their big achievements 
in the field is architectural anti-earthquake measures. Measures that are considered at 
the very first stage of a building construction facilitating the structure or computational 
design process and further affecting in project budget decreasing. So it is highly 
recommended to all architectures for having a clear idea and data from project site’s 
earthquake zone and history, and further considering appropriate anti-earthquake 
measures in project architectural planning. 
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